WATER PUMP 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a water pump, and particularly 
relates to a water pump which circulates cooling water of a water-cooled 
internal combustion engine within the internal combustion engine. 

2. Description of the Related Art 

Conventionally, with a water-cooled internal combustion engine 1 
shown in Fig. 5 for example, a water pump 2 is disposed to perform cooling 
of the internal combustion engine 1. 

The water pump 2 is disposed integrally to a crank case 3 of the 
internal combustion engine 1, and driven by a crank shaft 4 which is 
accommodated in the crank case 3. With this structure, cooling water 
which is cooled by a radiator, not shown in figures, is led to a water jacket 
6 in a cylinder block 5 of the internal combustion engine 1 for example, 
ai>d the cooling is performed. 

As shown in Fig. 6, the water pump 2 comprises a pump body 7, a 
pump shaft 9 which is rotatably supported by the pump body 7 in a 
piercing state and to which an impeller 8 is attached at one end portion, 
and a mechanical seal 10 which is elastically disposed between the side of 
the pump shaft 9 where the impeller 8 is attached and the pump body 7. 

The mechanical seal 10 is constructed by a seal member 11 and a 
spring 12 which elastically urges the seal member 11 towards the impeller 
8. 
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Here, when the mechanical seal 10 is disposed, contact pressure 
between the mechanical seal 10 and the impeller 8 has to be ensured. 
Further, the dislodging of the pump shaft 9 from the pump body 7 by the 
urging force of the mechanical seal 10 has to be prevented. For these 
purposes, a dislodging prevention pin 13 is disposed to the pump shaft 9 
opposite to the side where the impeller 8 is attached, being in contact with 
the pump body 7, so as to receive force in the thrust direction generated 
by the mechanical seal 10. 

Further, the pump shaft 9 has a two-point mounting structure that 
a midway portion is rotatably supported by the pump body 7, and an end 
portion is rotatably supported by the crank case 3 to which the pump body 
7 is attached. For example, Fig. 1 of Japanese Utility -mo del Kokoku 
H6-31197 discloses this structure. 

Furthermore, Fig. 7 shows another structure example of the water 
pump 2 of the related art. With this water pump 2, a flange 14 is 
integrally formed at the midway portion of the pump shaft 9 so as to 
receive the force in the thrust direction generated by the mechanical seal 
10 and prevent dislodging of the pump shaft 9. For example, Fig. 1 of 
Japanese Patent Laid-open 2000-87744 discloses this structure. 

Here, since the pump shaft 9 of the abovementioned former water 
pump 2 is supported by two points which are apart from each other, it has 
following problems to be solved. 

Specifically, because one of the supporting points of the pump shaft 
9 is disposed at the pump body 7, and the other supporting point is 
disposed at the crank case 3 to which the pump body 7 is attached, the 
axes of the two supporting points have to be aligned accurately. As a 
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result, there arises a problem that high accuracy machining is required 
and the manufacturing cost is increased. 

Further, in addition to the abovementioned machining accuracy of 
the supporting points, since the assembling accuracy of the pump body 7 
with the crank case 3 affects the abovementioned alignment accuracy, 
there arises a problem that the assembling process becomes complicated. 

Next, with the abovementioned latter water pump2, because the 
pump shaft 9 is supported at one point, the problems of the former water 
pump 2 are solved. However, since the flange 14 to prevent dislodging 
has to be formed integrally with the pump shaft 9, following problems 
have to be solved. 

Specifically, because the flange 14 is formed integrally with the 
pump shaft 9, a simple machining method, such as centerless grinding, 
cannot be adopted when grinding the outer face of the pump shaft 9. As 
a result, there arises a problem that the manufacturing cost is increased. 

Further, as mentioned above, because the flange 14 is formed 
integrally with the pump shaft 9, at the time of assembling, the impeller 8 
has to be attached to the pump shaft 9 after the pump shaft 9 is inserted 
to the pump body 7. Therefore, the impeller 8 cannot be assembled with 
the pump shaft 9 in advance. 

As a result, the assembling process is restricted. 

The present invention was devised in the light of the 
abovementioned problems. The object is to provide a water pump which 
machining accuracy and assembling accuracy can be easily improved. 

SUMMARY OF THE INVENTION 
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To achieve the abovementioned object, the water pump of claim 1 of 
the present invention comprises, a pump body, a pump shaft which is 
rotatably supported by the pump body in a piercing state and to which an 
impeller is attached at one end portion, a mechanical seal which is 
disposed elastically via jirging means between the pump body and the end 
portion of the pump shaft where the impeller is attached, and an engage 
mechanism which is disposed between the pump body and the end portion 
of the pump shaft opposite to the side where the impeller is attached, 
while engaging the pump shaft to the pump body against the urging force 
of the urging means, wherein the engage mechanism comprises an 
annular member which is rotatably fitted to the pump shaft while 
contacting the pump body, and a cylindrical engage pin which pierces the 
pump shaft in the diameter direction while sandwiching the annular 
member with the pump body. 

With the water pump of claim 2 of the present invention, the 
annular member of claim 1 is formed so that the cross section in the 
diameter direction is roughly circular. 

With the water pump of claim 3 of the present invention, the 
annular member of claim 1 is formed so that the cross section in the 
diameter direction is plate-shaped, and an annular flange is formed at the 
circumference portion so as to face the end face of the engage pin. 

With the water pump of claim 4 of the present invention, the 
urging means of claim 3 is formed so that the possible 
expansion- and-contraction stroke is at least equal to the height of the 
flange. 

With the water pump of claim 5 of the present invention, the 
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impeller of any one of claim 1 through 4 is attached integrally to the pump 
shaft. 

With the water pump of claim 6 of the present invention, the 
impeller of claim 5 is integrated with the pump shaft by insert molding. 

With the water pump of the present invention, the pump shaft is 
supported at one point so that the alignment to the pump body can be 
easily performed. 

Further, since the part projecting outside in the diameter direction 
is eliminated from the face of the pump shaft, the grinding of the outer 
face can be easily performed and the accurate machining can be obtained. 
As a result, smooth rotation of the pump shaft can be ensured. Further, 
a simple machining method, such as centerless grinding, can be adopted. 
This method, as well as the abovementioned easiness of the alignment, 
enables the reduction of the machining cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a longitudinal sectional view showing an embodiment of 

the present invention. 

Fig. 2 shows an annular member for an embodiment of the present 

invention. Fig. 2 (a) is a longitudinal sectional view, and (b) is a front 

view. 

Fig. 3 is a longitudinal sectional view showing an assembling 
process of an embodiment of the present invention. 

Fig. 4 shows another embodiment of the present invention. Fig. 4 
(a) is a longitudinal sectional view, and (b) is a front view. 

Fig. 5 is a schematic side view of an internal combustion engine to 
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which a water pump is adopted. 

Fig. 6 is a longitudinal sectional view showing an example of the 
related art. 

Fig. 7 is a longitudinal sectional view showing another example of 
the related art. 

DESCRIPTION OF THE PREFFERED EMBODIMENT 
An embodiment of the present invention is explained in the 
following with reference to Fig. 1 through 3. 

Here, in the following explanation, the same numerical note is 
given to the same structure of the related art to simplify the explanation. 

The water pump shown by numeral 20 in Fig. 1 basically comprises, 
a pump body 21 which is attached to the crank case 3, a pump shaft 23 
which is rotatably supported by the pump body 21 in a piercing state and 
to which an impeller 22 is attached at one end portion, a mechanical seal 
24 which is disposed elastically via urging means between the pump body 
21 and the end portion of the pump shaft 23 where the impeller 22 is 
attached, and an engage mechanism 25 which is disposed between the 
pump body 21 and the end portion of the pump shaft 23 opposite to the 
side where the impeller 22 is attached, while engaging the pump shaft 23 
to the pump body 21 against the urging force of the urging means, 
wherein the engage mechanism 25 comprises an annular member 26 
which is rotatably fitted to the pump shaft 23 while contacting the pump 
body 21, and a cylindrical engage pin 27 which pierces the pump shaft 23 
in the diameter direction while sandwiching the annular member 26 with 
the pump body 21. 
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Following is more precise explanation. The mechanical seal 24 is 
constructed by a seal member 28 which is pressed to contact the side face 
of a rotating center portion of the impeller 22, and an urging means 30 
having a spring etc. which is disposed between the seal member 28 and a 
spring seat 29 engaged in the pump body 21 so that the seal member 28 is 
pressed to contact the impeller 22 elastically. 

As precisely shown in Fig. 2, with this embodiment, the annular 
member 26 is formed so that the cross section in the diameter direction is 
plate-shaped, and annular flange 26a is formed at its circumference 
portion so as to face the end face of the engage pin 27. As a whole, it is 
formed like a bowl-shape, and a penetrating hole 26b to which the pump 
shaft 23 is inserted is formed around its center. 

Here, the inner diameter of the flange 26a is larger than the length 
of the engage pin 27, so that the engage pin 27 can be housed in the flange 
26a. 

With this structure, when the engage pin 27 rotates with the pump 
shaft 23, the flange 26a prevents oil which is stuck to the engage pin 27 
from splashing. Therefore, the splashing of the oil to lubricate the 
engage pin 27 and the annular member 26 can be prevented. 

As shown in Fig. 1, a piercing hole 23a is formed at the pump shaft 
23 in the diameter direction to which the engage pin 27 is fitted. 

Further, the urging means 30 is constructed so that the amount of 
the expansion-and contraction stroke is equal to or larger than the height 
H of the flange 26a. When the urging means 30 is contracted, the 
piercing hole 23a which is formed at the pump shaft 23 positions outside 
the flange 26a of the annular member 26 which is in the state of being 
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contacted with the pump body 21. 

Meanwhile, as shown in Fig. 1, with this embodiment, the impeller 
22 is formed of synthetic resin, and attached integrally to the one end 
portion of the pump shaft 23 by insert molding. 

Following is the explanation of the assembling process of the water 
pump 20 of this embodiment, which is constructed as mentioned above. 

First, the seal member 28 of the mechanical seal 24 is attached to 
the impeller 22. Then, the urging means 30 of the mechanical seal 24 is 
attached to one end portion of the inserted part of the pump body 2 1 to 
which the pump shaft 23 is inserted. Then, the pump shaft 23 with the 
impeller 22 and the seal member 28 attached is inserted through the 
urging means 30 of the mechanical seal 24, from the end portion where 
the impeller 22 is not attached. Then, the end portion protrudes from 
the opposite side of the pump body 21, and the annular member 26 is 
fitted to the end portion, as shown by the arrow X in Fig. 3. 

Next, the pump shaft 23 is further pressed into the pump body 21, 
so that the urging means 30 constructing the mechanical seal 24 is fully 
contracted, while the annular member 26 is contacted to the pump body 
21. 

In this state, the piercing hole 23a formed at the pump shaft 23 
positions at the outer side of the flange 26a of the annular member 26. 

Then, as shown by the arrow Y in Fig. 3, the engage pin 27 is fitted 
in the piercing hole 23a of the pump shaft 23. After adjusting the engage 
pin 2 7 to position inside the flange 26a of the annular member 26, the 
pressing force to the pump shaft 23 is released. 

With the abovementioned process, the pump shaft 23 and the 
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impeller 22 are moved by the urging means 30 constructing mechanical 
seal 24, in the direction where the impeller 22 is apart from the pump 
body 21. Then, the engage pin 27 contacts the annular member 26 while 
being housed in the flange 26a of the annular member 26. 

In this manner, the pump shaft 23 and impeller 22 are attached to 
the pump body 21, as shown in Fig. 1. 

With the water pump 20 of this embodiment assembled as 
mentioned above, the pump shaft 23 is supported at one point. 
Therefore, the alignment is easily performed. 

Further, the pump shaft 23 has no part projecting outside in the 
whole range in the diameter direction. Therefore, the grinding of the 
outer face is easily performed, and accurate machining can be obtained. 

As a result, smooth rotation of the pump shaft 23 can be ensured. 

Further, since the pump shaft 23 has no part projecting outside in 
the diameter direction, a simple machining method, such as centerless 
grinding, can be adopted to reduce the manufacturing cost. 

Furthermore, since the pump shaft 23 can be attached to the pump 
body 21 only by being inserted from one direction in the axis direction, it 
is possible to be assembled in the state that the impeller 22 is attached to 
the pump shaft 23 at the opposite side of the end portion which is inserted 
to the pump body 21. 

Therefore, the impeller 22 can be assembled with the pump shaft 
23 in advance, and the assembling performance of the water pump 20 is 
improved as a whole. 

Furthermore, with this embodiment, since the flange 26a formed at 
the annular member 26 covers the end portion of the engage pin 27 which 
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contacts the annular member 26, it is possible to prevent the splashing of 
the oil sticking at the contacting section of the engage pin 27 and the 
annular member 26. Therefore, smooth sliding between the engage pin 
27 and the annular member 26 can be ensured. 

The shapes and dimensions etc. of each constructing member of the 
abovementioned embodiment are just examples, and can be modified 
variously in accordance with design requirement etc. 

For example, the annular member 26 is not limited to an integrally 
formed bowl-shaped washer. The same effects can be obtained even 
when the plate portion which contacts the engage pin 27 and the flange 
26a which covers the end portion of the engage pin 27 are formed 
separately. 

Further, as shown in Fig. 4, the annular member 31 to contact the 
engage pin 27 can be formed so that the cross section in the diameter 
direction is roughly arc-shaped. 

With this structure, since the contact between the annular member 
31 and the engage pin 27 is almost point-contact, the sliding resistance, 
namely the rotating resistance of the pump shaft 23, can be reduced. 
Therefore, smooth rotation of the pump shaft 23 can be ensured. 

Furthermore, the flange 31a can be formed at the circumference of 
the annular member 31. 
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